Multiparous dairy cows were sampled to study the concentrations of progesterone in tissue of the uterus and associated vasculature and to determine whether progesterone was delivered to the uterus locally. In study 1, progesterone was greater (p<0.05) in the first venous branch draining the cranial portion of the uterine cornu adjacent to the ovary with a corpus luteum than in jugular blood or in the same vein draining the opposite uterine cornu on day 11 postestrus.
Embryos from sheep (Reimers et al., 1973) and cattle (Scanlon, 1972) remain in the uterine horn adjacent to the ovary with a single corpus luteum greater than 93 percent of the time. In addition, Del Campo, Rowe and Ginther (1979) reported that embryos transferred to each uterine cornu of cows results in a significantly greater embryonic death when embryos are transferred to a uterine cornu opposite than in the uterine cornu ajacent to an ovary with a corpus luteum. Moreover, survival of embryos transferred to the uterine cornu ipsilateral to the corpus luteum is greater than embryos transferred to the contralateral uterine cornu (Newcomb and Rowson, 1976; Sreenan, 1976; Christie, Newcomb and Rowson, 1979; Newcomb, Christie and Rowson, 1980) . Anatomical and physiological differences have been observed between ovarian and uterine arteries adjacent to or opposite the ovary with a corpus luteum (Ginther and Del Campo, 1974; Lamond and Drost, 1974; Ford, Wu and Stormshak, 1980; Ford and Chenault, 1981; Ford, Weber and Stormshak, 1976) .
Therefore, these studies were conducted to determine if concentrations of progesterone differ in different regions of the bovine uterine cornu; in uterine or ovarian arterial tissue ipsilateral and contralateral to the corpus luteum; and in venous blood draining from the uterus.
Materials and Methods
In study 1, ten multiparous dairy cows with estrous cycles of normal duration (20-22 days) were used. On day 11 postestrus, cows were restrained in a headgate and flank laparotomy was done following local anesthesia with lidocaine. Samples of blood were collected by venipuncture from the first branch of the uterine vein draining the cranial portion of each uterine cornu, adjacent or opposite the ovary bearing the corpus luteum.
The first side collected (opposite or adjacent to the corpus luteum) was alternated between cows. Following completion of the laparotomy, blood samples were collected from the jugular vein. Cows were slaughtered and uterine horns, uterine arteries after bifurcation to different regions of the uterine cornu , and ovarian arteries adjacent and opposite the ovary with a corpus luteum were collected . Each arterial segment was split longitudinally and rinsed with saline. Each uterine cornu was dissected into the anterior and posterior halves and extraneous tissue was removed. Tissue samples were weighed and frozen until analysis for progesterone.
In a second study, flank laparotomy was done on day 11 postestrus in study 1. Blood samples were collected from the jugular vein and first venous branch of the uterine cornu adjacent to and opposite the ovary with the corpus luteum of six multiparous dairy cows (0 h). After collection, each oviductal vein was ligated and resected. Forty-eight h after ligation and resection, blood samples were again collected from the jugular and uterine veins. Blood was collected with heparinized syringes , placed on ice until plasma was separated by centrifugation , and plasma was frozen until analysis for progesterone. portion of the uterine cornu 48h after ligation and resection of the oviductal vein were not different from those in blood from the jugular or the same vein contralateral to the ovary with the corpus luteum (Table  3) .
Discussion
Data in Table 1 clearly indicate that concentrations of progesterone in the cranial half of uterine tissue and in associated uterine and ovarian arterial vasculature adjacent to an ovary with a corpus luteum are greater than in the same tissue on the contralateral side. These data are in agreement with those reported by Pope , Maurer and Stormshak (1982) . Moreover, data in Tables 2 and 3 demonstrate that the oviductal vein adjacent to the luteal-containing ovary is a possible pathway for local delivery of progesterone to the first venous branch in the cranial half of a uterine cornu. The oviductal vein originates around the ovary and usually continues as the first venous branch draining the cranial uterine cornu (Ginther and Del Campo , 1974) . Table 3 . Progesterone (ng/ml) in plasma in the jugular vein and in the first branch of the uterine vein draining the anterior portion of the uterine horn' Staples, Fleet and Heap (1982) reported that the progesterone concentration was many times greater in uterine lymph adjacent to an ovary with la corpus luteum in the ewe than in peripheral blood. However, their data probably do not entirely explain the differences in venous concentrations of progesterone reported herein (Tables 2 and 3 ) and in tissue studied by Pope, Maurer and Stormshak (1982) . Therefore, it is concluded that the oviductal vein contributed to the increased amount of progesterone in the first venous branch of the cranial portion of the uterine horn adjacent to an ovary with a corpus luteum.
Other routes may be via diffusion through the broad ligament. Pope, Maurer, and Stormshak (1982) reported concentrations of progesterone were greater in the mesosalpinx adjacent to the ovary with a corpus luteum in the cow than in the mesometrium on the same side or in the mesosalpinx or mesometrium on the contralateral side. The source for the unequal distribution of progesterone in uterine tissues and associated vasculature locally could also be the ovarian branches of the ovarian vein and the ovarian vein (Lamond and Drost, 1974) which lie in close proximity to uterine arteries. Walsh, Yutrzenka and Davis (1979) have reported a local steroid concentrating mechanism for progesterone between the ovarian vein and the ipsilateral ovarian artery in the ewe. This probably accounts for side differences in progesterone in the ovarian as well as in the uterine artery where uterine arteries are convoluted around uterine veins (Ginther and Del Compo, 1974) .
Differences in tissue concentration of progesterone between the two uterine horns reported in Table 1 might explain the greater embryonic death rate from day 30 to 110 postbreeding in the uterine horn contralateral to the luteal-containing ovary than when an embryo was placed in the uterine horn adjacent to the ovary with a corpus luteum of the same cows (Del campo, Rowe and Ginther, 1979) . In addition, Newcomb, Christie and Rowson (1980) concluded that transfer of embryos to the tip of the uterine horn adjacent to the ovary with a corpus luteum was the optimal site for fetal survival.
This could be related to the local delivery of progesterone (Table 3) or other ovarian products which enhance embryonic survival and retention of embryos in the uterine cornu adjacent to the lutealbearing ovary (Scanlon, 1972) . Evidence in the rat for a local pathway from the ovary to the uterus exists as unilateral ovariectomy interferes with embryonic development in the uterine cornua ipsilateral to the ovariectomy (Nuti, Ward and Meyer, 1971) .
Surgical isolation of the uterine horns in the ewe has been used as an animal model to compare local relationships of a uterine cornu on luteal maintenance during early pregnancy (Moor and Rowson, 1966) . However, differences in morphology of endothelial cells (Ford, Wu and Stormshak, 1980) , size of arteries (Lamond and Drost, 1974) and physiological responses of uterine and ovarian arteries adjacent to or opposite the ovary containing a corpus luteum (Kuhl, Stormshak and Weber, 1974; Ford, Weber and Stormshak, 1976; Ford, Weber and Stormshak, 1977; Ford, Wu and Stormshak, 1980) are seen. Therefore, physiological comparisons of uterine cornua may not be valid unless there is a corpus luteum on each ovary.
